The anticonvulsant effects of progesterone and its metabolites on amygdala-kindled seizures in male rats.
Progesterone is a neurosteroid that modulates neuronal excitability. The anticonvulsant effects of progesterone are largely mediated by the actions of its metabolites. The purpose of this study was to measure the anticonvulsant effects of progesterone, 5alpha-dihydroprogesterone, and allopregnanolone against amygdala-kindled seizures in male rats. The amygdala kindling model is a model of human complex partial seizures with secondary generalization. A bipolar electrode was chronically implanted in the right amygdala of male Wistar rats. All subjects were kindled to 30 stage 5 seizures and stability tested. Multiple doses of progesterone, 5alpha-dihydroprogesterone, or allopregnanolone were administered in separate dose-response studies. The antiseizure effects of each compound were determined. A progesterone time-response study was also conducted. At 30 min after injection, progesterone had an ED50 of 65.3 mg/kg against the secondarily generalized seizure and an ED50 of 114 mg/kg against the focal seizure. 5alpha-dihydroprogesterone had a low ED50 of 6.2 mg/kg against both the generalized component of the amygdala-kindled seizure and the focal seizure. Allopregnanolone had an ED50 of 15.2 mg/kg against the secondarily generalized seizure and was not effective against the focal seizure. Progesterone is an effective anticonvulsant against the secondarily generalized component of amygdala-kindled seizures in male rats. Progesterone is only effective against the focal seizure at high ataxic doses. 5alpha-dihydroprogesterone is a potent anticonvulsant against both the kindled amygdala focal discharge and the secondarily generalized seizure. Allopregnanolone is an effective anticonvulsant against the secondarily generalized component of the seizure, but not against the amygdala focal discharge.